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FULLY-THREADED SUTURE ANCHOR WITH 
INSERT-MOLDED SUTURE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Provisional Application 

Serial No. 60/409,929, filed September 12, 2002, the entire disclosure of 
which is incorporated by reference herein. 

FIELD OF THE INVENTION 

[0002] The present invention relates to an apparatus and method for 

anchoring surgical suture to bone. More specifically, the present invention 
relates to arthroscopic apparatus and methods for anchoring suture to bone 
using a fully-threaded bioabsorbable suture anchor having a suture loop 
molded directly into the suture anchor. 

BACKGROUND OF THE INVENTION 

[0003] When soft tissue tears away from bone, reattachment becomes 

necessary. Various devices, including sutures alone, screws, staples, wedges, 
and plugs have been used in the prior art to secure soft tissue to bone. 

[0004] Recently, various types of threaded suture anchors have been 

developed for this purpose. Some threaded suture anchors are designed to be 
inserted into a pre-drilled hole. Other suture anchors are self- tapping. 

[0005] U.S. Patent No. 5,964,783 to Grafton et al., the disclosure of 

which is incorporated by reference herein, discloses a threaded bioabsorbable 
suture anchor provided with a loop of suture that is insert-molded directly 
into the suture anchor during manufacturing. The proximal end of the suture 
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anchor body of the '783 patent is provided with a non-threaded hexagonal 
drive head. The insert-molded suture preferably extends through the entire 
length of the suture anchor body and exits through the drive head at the 
proximal end of the anchor to form a loop of suture external to the suture 
anchor. In this manner, the suture forming the loop is secured effectively to 
the threaded suture anchor and is prevented from becoming detached from 
the anchor. However, because the suture anchor of '783 patent is provided 
with the non- threaded hexagonal head, the threads of the threaded anchor 
body do not reach the top of the cortical bone when the suture anchor is 
installed. Thus, the threaded anchor body tends to move up to the bone 
surface by at least a distance equal to the length of the non-threaded 
hexagonal head, such that the drive head may become proud to the surface. 
Moreover, the suture of the eyelet, which is disposed outside the suture 
anchor in back of the drive head, may abrade the adjacent tissue. 

[0006] Accordingly, a need exists for an improved threaded bioabsorbable 

suture anchor which is threaded along the entire length of the anchor body, 
including the drive head, to improve fixation of the anchor in bone. In 
addition, a need exists for a bioabsorbable suture anchor having a suture loop 
that does not extend beyond the drive head and does not abrade tissue. 

SUMMARY OF THE INVENTION 

[0007] The suture anchor of the present invention overcomes 

disadvantages of the prior art, such as those noted above, by providing a fully- 
threaded bioabsorbable suture anchor with an internal drive head at the 
proximal end of the suture anchor, and having an insert-molded suture loop 
that is recessed within the proximal end of the suture anchor. 

[0008] The insert-molded suture preferably extends through more than 

half the length of the fully-threaded central body and forms a loop inside a 
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drive socket disposed in the proximal end of the fully-threaded central body. 
The socket is designed to accept a driver having a drive head with a 
corresponding geometry and size. 

[0009] Other features and advantages of the present invention will 

become apparent from the following description of the invention, which refers 
to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Figure 1 is a top view of a fully-threaded suture anchor with insert- 

molded suture according to the present invention. 

[001 1 ] Figure 2 is a proximal end view of the fully- threaded suture anchor 

with insert-molded suture of Figure 1. 

[0012] Figure 3 is a perspective view of the fully-threaded suture anchor 

with insert-molded suture of Figure 1 . 

[0013] Figure 4 is another perspective view of the fully-threaded suture 

anchor with insert-molded suture of Figure 1 . 

[0014] Figure 5 is a cross-sectional view of the fully-threaded suture 

anchor of Figure 1 without insert-molded suture. 

[0015] Figure 6 is a cross-sectional view of the fully-threaded suture 

anchor of Figure 1 with insert- molded suture. 

[0016] Figure 7 is a top view of a driver for the fully-threaded suture 

anchor with insert-molded suture of Figures 1-6 according to the present 
invention. 

[0017] Figure 8 is another top view of the driver for the fully-threaded 

suture anchor with insert-molded suture of Figures 1-6 according to the 
present invention. 
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[0018] Figure 9 is a top view of the driver of Figure 8 rotated ninety 

degrees. 

[0019] Figure 10 is an enlarged proximal end view of the driver of Figure 

8. 

[0020] Figure 11 is an enlarged perspective view of the distal end of the 

driver of Figure 8. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] In the following detailed description, reference is made to various 

specific embodiments in which the invention may be practiced. These 
embodiments are described with sufficient detail to enable those skilled in the 
art to practice the invention, and it is to be understood that other 
embodiments may be employed, and that structural and logical changes may 
be made without departing from the spirit or scope of the present invention. 

[0022] Referring now to the drawings, where like elements are designated 

by like reference numerals, Figures 1-6 illustrate a fully- threaded 

bioabsorbable suture anchor 100 of the present invention. The fully-threaded 

suture anchor 100 includes a body 4 provided in the shape of a tapered 

cylinder and having a distal end 12 and a proximal end 13. The fully-threaded 

suture anchor 100 has a tapered inner diameter 0 2 and a constant outer 

diameter 0 1 . As shown in Figures 1, 3 and 4, the fully-threaded suture anchor 

100 is provided with a continuous thread 6 which wraps around the body 4 in 

a clockwise direction, the crest of the threads tapering from wide to narrow 

from the proximal to the distal end of the anchor. The proximal threads of 

anchor 100 with the widest crest surfaces are designed to engage the thin 

cortical shell in osteopenic bone to prevent anchor "pull back," which could 

cause the back of the anchor to be proud to the bone. 
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[0023] The suture anchor 100 is provided with a drive socket 10 (Figures 

1-4) in the shape of a tapered cylinder. Transverse holes 57, 58 (Figures 1, 3 
and 4) for suture loop formation during molding are provided at distal end 65 
of the drive socket 10. Socket 10 includes a pair of slots 59, 60 which mate 
with corresponding protrusions on a driver, as described in greater detail 
below. Slots 59, 60 extend from the proximal end 13 of the anchor to holes 
57, 58. 

[0024] Referring now to Figures 5 and 6, a strand of suture 8, molded 

into the anchor body 4 during manufacture, extends through the anchor from 
the distal end 12 of the suture anchor. Suture 8 is molded inside the suture 
body 4 in the intertwined shape illustrated in Figure 6, to increase the pullout 
strength of the suture from the anchor body. The suture forms a loop or 
eyelet 20 located within drive socket 10 at the proximal end 13 of the anchor 
100 near the suture hole 57. The loop 20 is recessed from the proximal end 
13 of the anchor body 4 by a distance L x (Figure 1) of about one-third the 
length L of the anchor body 4. The distance L x is greater than about half the 
length L, more preferably about two-thirds the length L. The large, flexible 
suture eyelet eliminates the need to precisely orientate the eyelet during 
anchor insertion to optimize suture sliding characteristics. 

[0025] At the distal end 12 of anchor 100, intertwined suture 8 is 

preferably trimmed flush to provide a blunt tip 15. Alternatively, a knot can 
be formed in suture 8 at the distal end of the anchor to increase the pull out 
strength of the suture from the anchor. The suture 8 is insert- molded into the 
anchor in the manner described in U.S. Patent No. 5,964,783 to Grafton et 
al., noted above. 

[0026] The anchor body 4 is preferably formed of a translucent or 

transparent polymer material, and is preferably made of bioabsorbable 
materials such as polyglycolic or polylactic acid polymers. Accordingly, suture 
8 is visible through the body of the fully-threaded anchor 100 to provide 
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visual confirmation of suture encapsulation within the anchor. Advanta- 
geously, the suture 8 and the anchor body 4 are made of materials selected 
such that the suture loop 20 will not biodegrade before anchor body 4. 

[0027] Figures 7-11 illustrate an exemplary embodiment of a cannulated 

driver 200 used to install the fully- threaded suture anchor 100 of the present 
invention. As illustrated in Figures 7-11, the driver 200 is cannulated on the 
side and has a head 201 and a shaft 203, the head 201 of the driver being 
configured to be received within anchor socket 10 of the fully- threaded suture 
anchor 100 of Figures 1-6. Protuberances 231, 233 (Figures 8, 9 and 11) are 
provided on the driver head 201 to engage the slots 59, 60 of anchor socket 
10. The anchor 100 and driver 200 are provided to the surgeon as a 
preformed assembly with the second (knot tying) suture pre-threaded through 
loop 20 and extending through the side cannulation of the driver. The side 
cannulation (shown as a cannulation on the bottom in Fig. 11) allows the 
second (knot-tying) suture (which is received in the cannulation) to be 
provided with large needles on the end, which would not be possible if the 
driver had a central (fully closed) cannulation. 

[0028] Suture anchors according to the present invention can be used for 

arthroscopic procedures. The anchors also are advantageous for open and 
mini-open surgical procedures. Specific examples of applicable procedures 
include cortical bone-soft tissue fixation, Bankart and SLAP shoulder repairs. 
The fully-threaded suture anchor 100 can be made in various sizes, such as a 
outer diameter of 7.2 mm and an inner diameter which varies between 1.9 
mm at the distal end and 4.8 mm at the proximal end, the inner diameter 
tapering in stepped fashion from the proximal end to the distal end. 

[0029] A surgical method employing a fully- threaded suture anchor, such 

as the fully-threaded suture anchor 100 of Figures 1-6, generally includes pre- 
forming a hole for insertion of the anchor using a punch and a tap. The 
anchor is then engaged with a cannulated driver, such as driver 200 of Figures 
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7-11, inserted into the pilot hole and turned to advance the suture anchor 
into the bone. The driver is then removed, and the suture extending through 
the internal suture loop 20 can then be manipulated and tied to secure soft 
tissue to bone. 

[0030] Advantageously, when the fully-threaded suture anchor is inserted 

into bone, it is not necessary for the proximal end of the anchor to be 
countersunk below the bone surface, as is required with prior art devices to 
prevent tissue abrasion by the exposed eyelet. Consequently, the anchor of 
the present invention does not need to be inserted as far as the prior art 
devices. Further, the internally disposed suture eyelet avoids abrasion of the 
rim of bone. In addition, because the fully-threaded suture anchor of the 
present invention is provided with a fully externally threaded body, better 
fixation in bone is achieved. Finally, the intertwined suture in the present 
invention provides greater pull-out strength than prior suture anchors. 

[0031 ] Although the present invention has been described in relation to 

particular embodiments thereof, many other variations and modifications and 
other uses will become apparent to those skilled in the art. 

[0032] The above description and drawings illustrate preferred 

embodiments which achieve the objects, features and advantages of the 
present invention. It is not intended that the present invention be limited to 
the illustrated embodiments. Any modification of the present invention which 
comes within the spirit and scope of the following claims should be considered 
part of the present invention. 
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